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Abstract 
On a daily basis, as individuals retire, they often reevaluate their housing needs as they 
search for opportunities to accommodate their new lifestyle. At the same time, the idea of 
doing more-with-less is becoming increasingly popular. Existing literature shows that 
tiny homes have been found to address the needs of a wide range of individuals. They 
also alleviate excessive construction costs and address the problem of mortgage /debt 
management. However, the current literature also shows there is a gap in that a large 
percentage of tiny houses have not yet been designed to meet the needs of an aging 
population. Some design issues that need to be resolved include providing comfort and 
universal access for a wide range of abilities which may change over time. If envisioned 
as modular living units within a planned community, tiny homes have the ability to 
support and maintain social interaction among residents and support a general sense of 
interdependence. 
For this thesis, I’ve taken the position that design can do better to accommodate this 
ever-increasing segment of our population by making use of reusable shipping containers 
as an archetypal living unit. As part of a global transportation system, they offer a high 
level of mobility which, in turn, offers great potential to meet the needs of future living 
communities.   
As a thesis investigation, my design solution strives to make up for the gap and cater 
to user needs. Through three generations of prototypes, communicating with 
professionals, and user testing, I’ve arrived at a final design solution. This work aims to 
develop a container house community that can accommodate the range of needs of older 
adults as their needs change over time. 
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Preface 
My original idea for this project came from a class in the spring semester of 2019 at 
Syracuse University, called DES 600: sustainability design tiny house. The main content 
is about the indoor and outdoor layout, construction, and sustainable development of tiny 
houses built by an organization named Tiny House for Good in Syracuse.Before that, I 
did not know much about the concept and internal structure of tiny houses, but after this 
class, I saw the huge potential of tiny houses in the future. Unlike traditional apartments 
and houses, tiny houses occupy a smaller area, are more environmentally friendly, are 
easy to take care of, and are much cheaper. Such characteristics are very suitable for the 
elderly who live alone in retirement. Also, the literature and interviews show that most 
elderly people living alone prefer to live in an elderly community, which makes them feel 
more relaxed. I proposed that it would be a good idea to design elderly communities 
composed of tiny houses. 
In this way, the initial idea took shape little by little in my mind. In the next part, I 
will talk about why the container house was chosen and the unique place of this type of 
house in the community. 
The elderly is a group that is worthy of designers’ attention, especially regarding 
their accommodation environment. It is meaningful to design more comfortable, 
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With the rise of the tiny house movement, the tiny house, as a concept, with its low-
cost advantage has entered people’s horizons; they are reevaluating their housing needs 
as they search for opportunities to accommodate their new lifestyle. According to the 
Tiny House Map (Tiny Home Builders, n.d.), more and more people are living in tiny 
houses or have tiny houses under construction. And also, there is currently a large 
percentage of retired people participating in this movement. Around 30% of the tiny 
house family residents are between the age of 51 and 70 years old (Taylor, A., 2018). 
Older adults could be found in every tiny housing community however, based on my 
research the problem is that no tiny house community is dedicated to serving the 
elderly in the same way as traditional senior apartments. For closer investigation, I 
researched the needs of seniors in relation to the various types of existing senior 
apartments in order to find the gap (Maverick, T., 2020) (Figure 1). From the figure, we 
can see that there is no existing elderly community designed to meet the needs of seniors 
looking to downsize from their existing house in order to live a tiny life and experience 
an indoor community. 
Based on my research, I’ve learned that retirement is a period of significant change 
in the lives of seniors. “Downsizing houses are popular among retirees for many reasons. 
After their children leave, they may not need such a big house, taking care of the big 
house may be troublesome, and they may want a house without stairs to solve health 
problems” (Bieber.C, 2018).
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But apparently this will not be accepted by every retiree. About half of pre-retirees 
didn’t attempt to downsize in their last move and some of them actually purchased bigger 
homes in retirement. Those who desire to own larger properties said that they provided 
family members with more access and better housing, which they could not afford in 
their early years. Of those who didn’t want to move, many said it’s because they love the 
home they currently lived. This is about emotional in that they are reluctant to leave the 
place where they have lived for many years (Kulp, K.2016). But for others, for example, 
the retirees who want to downsize the house, “they are considered for comfort and 
economics, such as saving money, cleaning up smaller spaces, and no longer need to let 
their occupation dictate where they live” (Bartsch, C. 2019), and making life easier by 
keeping personal items that are more important to them and abandoning others. Given 
these factors, downsizing makes sense for these people, and as such they are the intended 
audience for my community. Therefore, what I am trying to do is make it easier to 
complete the transition to a new life. For retired people, they could lose their sense of 
community where they’ve always lived. They might leave their familiar areas and 
relocate to somewhere strange, giving up their established social connections could make 
it more difficult to enjoy their retired life (Bieber.C, 2018).  In addition, the reduced 
number of social contacts may have a negative impact on their physical and 
psychological well-being. Such as reduced contact with former colleagues, the deaths or 
moving away of friends and family members. (ElderCareAlliance, 2017). Therefore, it is 
important for residents to establish community connections quickly within the new 
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community. That’s the reason why I created a community design with both interior and 
exterior social meeting areas. “Moreover, people would not be accustomed to the new 
smaller living unit at the beginning” (Bieber.C, 2018), but correspondingly, if there is 
enough indoor community space, they quickly adapt to the smaller area of their new 
house. Just like the answer offered by residents of The Oaks, "I only need a tiny space of 
my living room where I can relax, and the necessary space like bedroom and the cooking 
area, "she told me." And I'm like, I'm just storing crap in this house. I'm not even using 
this stuff, but I always go to the common place during the daytime and maybe have a 
snack at noon. "For these individuals, their home is just a private living space within a 
community activity space that has been created to make them feel better. They can enjoy 
a cup of coffee with friends in the bookstore on the first floor of the community during 
the day, knit sweaters or watch TV on the sofa in the public area, and eat in the 
community cafeteria when they are hungry. Also, they can enjoy the afternoon sunshine 
on the second-floor open air areas if the weather is great. Living in this community offer 
a resident a way to have more with less. Therefore, living in this community can promote 
physical and mental wellness. And also, there is a data (Figure 1) shows that makes the 
point that as we age, we reach a point where we spend more on healthcare and in fact we 
require more healthcare. Therefore, perhaps a well-developed healthcare system is also 






Figure 1. MEPS data 
 
Therefore, I set my research question as “How might we design a tiny house 
community for aging people that can provide a better living environment?” 
In my design, I use container houses as the living spaces for the elderly in residential 
communities. As a kind of tiny house (5 Types of Tiny Homes, 2018), the container 
house is famous for its recyclability and durability. Due to their easy mobility, container 
houses can be moved into the community. The residents do not have to live in a single 
place for a long time; they can follow their house and move to any place in the 
community. Also, the cost is very cheap, which is fully in line with the needs of the 
elderly community 
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Initial information was collected from the literature of the aging population and tiny 
house communities. Further research was conducted through some interviews with the 
target audience. The result of the interview, except the analysis of design, shaped the 
final proposal for a container house designed specifically for aging people. This design 
addresses the needs of the elderly people by providing a living community solution that is 


















My literature review focuses on four aspects: The tiny house movement, container 
houses, communities for the aging population, case studies of existing senior community 
solutions and review of current container house communities. Through these aspects, I 
can gain a better understanding of mobile senior living communities. 
The tiny house movement 
In the early 2000s, the tiny housing movement came into being and aroused the 
interest of some people. Although this is another housing option contrary to American 
cultural trends, people are still using tiny houses as a way to prioritize meaningful things 
in life. Jay Shafer is considered to be the pioneer of the tiny house movement. He built 
the first house on wheels that called tiny house in 1999, and he used an article record the 
life he lived in that house. He said that the talk of living in a modern tiny house starts 
with the assertion that the big house is a prison for debtors in addition to waste and harm 
to the environment. Their owners work to afford a house, and when they actually live, 
they feel anxious. Tiny houses are luxurious because they are easy to take care of, and 
they allow owners who probably have no debt to spend more money on other 
entertainment. Although the owner of a tiny house lives intimately, has longer life outside 
and lighter conscience. (Wilkinson, 2017). People are also interested in the easily mobile 
and DIY features of tiny houses.  
However, as I mentioned before, the tiny house lifestyle does run counter to the 
traditional American living culture because choosing a tiny house means you need to 
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downsize. The process of downsizing can be easier for some and harder for others, but 
since you are planning to start a tiny life, you are likely already inclined to be living less 
(Louche, 2016). People who choose tiny houses are also realize is likely going to have to 
downsize their belongings in order to be comfortable in a tiny house. It is better to do this 
well before moving into your new house so that they have time to decide what they really 
need (Louche, 2016). Therefore, the tiny house movement is definitely a trend that is 
very suitable for many elderly people who do not have too many personal items and for 
young people who are pursuing a minimalist lifestyle.  
Currently, we have no way of knowing how many people are affected by the 
movement specifically because there is no official census to track the number of people 
living in tiny houses. However, by checking the number of tiny houses that are sold or 
rented every year and at the Tiny House Map (Tiny Home Builders, n.d.), which contains 
an web-based map showing the location of the people involved in this tiny house 
movement, about 10,000 tiny houses were built or used in North America. Therefore, this 
number is growing at a rapid rate every year which shows that more and more people are 
getting involved. 
Container house 
As we know, shipping containers which are widely used for ocean, rail, and over the 
road transportation of bulk cargo are now being used in residential areas and commercial 
storefront applications. This is particularly useful in urban environments where space is 
more limited and land prices are a barrier to entry for prospective homeowners and 
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commercial developers. Shipping containers could be used as the main structure for 
efficient living units or as a structural basis for contemporary architectural design.  
Stacking the containers directly on top of each other like lego provides the simplest and 
cheapest option for constructing multiple-level container structures (Shipping Container 
Housing, n.d.). Nowadays, container houses have entered people's vision and have 
become increasingly acceptable as living places. They are environmentally friendly, 
inexpensive, simple to build, and they can be decorated according to the owner’s taste. So 
why not? 
Another advantage of containers is their mobility, which means they are easy to move 
from one place to another. The reason for this is that they have no foundation, are light 
weight, and have a regular shape. In February of this year, a coronavirus named COVID-
19 broke out in Wuhan, and in just one month, tens of thousands of people were infected. 
The Chinese government built a temporary hospital named Leishenshan in Wuhan for ten 
days to treat patients (Figure 2). The wards are all made of rooms like containers. The 
hospital provides 1,600 beds on only one floor, covering an area of only 30,000 square 
meters, which proves that houses like containers provide ease of transport, siting, and 
arrangement. Therefore, it is ideal for a community to be made up of such container 
houses. It is conceivable that if there were a track-like device connecting each container 
house in the community, the house can move around in the community, and people would 
not have to live in one place for a long time, which is very exciting. Also, the standard 
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size of the container house is forty feet long by eight feet wide which is ideal for elderly 
people who live alone.  
This indicates that container houses are appropriate as living spaces in the senior 
community. 
 
Figure 2. Wuhan Leishenshan hospital. Reprinted from New York Post, 2020, Retrieved April 17, 2020, from 
https://nypost.com/2020/02/06/china-opens-second-new-hospital-for-coronavirus-patients/. Copyright 2020 by Yaron 
Steinbuch. Reprint with permission. 
Communities for the Aging Population 
“The elderly population is defined as people aged 65 and over” (Demography, n.d.). 
For the normal elderly community, there are many housing options, like apartments and 
two-bedroom houses. Generally, residents can choose various recreation options and 
meal plans that provided by community. Although most people do not need help or daily 
care, the services there are for emergency purposes. Due to the services provided and the 
housing and recreation options provided, independent living communities have been 
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compared with all-inclusive resorts (SinorCaring, n.d.). Also, most elderly communities 
in the United States are built near hospitals or health-care centers to respond to 
emergencies. “Aging in a community promotes social capital—a sense of social 
connectedness and interdependence—enhanced over time through positive interactions 
and collaboration in shared interests and pursuits” (William & Janice, 2009). For elderly 
people, the reduction in life-long social connections could have a negative impact on 
physical and psychological well-being. Therefore, communities that serve the elderly are 
a good choice for both their physical and mental health.  
Case studies of existing senior community solutions 
There are various forms of senior community solutions that have already been 
created around the world. Some of them meet the residents needs well. In this case study, 
I will analyze the necessary conditions of the elderly community through several 
successful cases. 
The first case I want to talk about is the Kampung Admiralty community based in 
Singapore. “Kampung Admiralty is Singapore’s first integrated public development that 
brings together a mix of public facilities and services under one roof. This one-stop 
integrated complex, maximizes the use of land, and aim to address the needs of 
Singapore’s aging population (Caballero, P., 2018).” The community is a multi-
story building. In addition to residential living spaces, the community has a plaza on the 
first floor, which allows residents to relax and chat with each other while convenience 
stores, cafeterias and some shops occupy the second floor. This move takes into account 
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the inconvenience of travel by the elderly, so it is very humane to buy daily necessities 
inside the community. On the top floor, there is a community hospital. The facility 
features a large number of green plants which allows residents to receive treatment in a 
relaxed atmosphere. In addition, within the residential section, “Buddy benches” 
were positioned at common entrances, to encourage residents to come out of their homes 
and socialize with others. This community has truly served residents in many ways. The 
elderly can shop, eat, socialize, exercise and heal within this community.  
In this case, I plan to apply the functional diversity of the Kampung Admiralty 
community to my design by integrating facilities like convenience stores, cafeterias, 
community hospitals, social areas, etc. In doing so, I believed it can better serve the 
residents needs from both a physical and psychological perspective. 
The second case I would like to discuss is the Ecovillage at Ithaca, which is a fully 
functioning living community. It is not a senior community, however the retired 
population accounts for one-fifth of the total residents. However, the development and 
lifestyle of this community is worth examination. The Ecovillage at Ithaca is a 
community of residents living mainstream lives in a sustainable way. As a sustainability 
community, they emphasized sustainable green development and reduced waste by living 
in nature.In terms of living in the ecovillage, the green buildings designed by the 
community reduce waste of maximize resources. The orientation of the house plus the 
angle and size of the windows in the north and south can maximize the retention of heat 
in winter and reduce energy consumption. Each house has a garden and the residents 
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tend to plants close to their homes. This can also be seen as environmentally friendly. In 
addition, they also have access to vegetables and fruit that are grown on farms that are 
also located at the Ecovillage.They planted in the soil and in return, the community will 
regularly repair the soil and actively plant trees. This kind of green and healthy lifestyle is 
worth learning from for all communities (Ecovillage at Ithaca, 2020).
In the second case, harmony between the community and nature is also the goal of 
future community development. As such, I will look to integrate these elements into my 
community design.
The third case I would like to discuss is an elderly community called Yuimarl 
Fuku which is based in Osaka Japan. As we know, Japan has a large elderly 
population. Because the percentage of elderly is so large, the number of corresponding 
facilities in Japan is extensive. Therefore, I believe I can learn a great deal from case 
studies about Japanese communities for the elderly and apply these insights to my 
design. “Yuimarl Fuku was established in 1998, which started as a social enterprise to run 
facilities that provide assisted living for the elderly population. The goal was to operate 
with the philosophy that these facilities were to be created for seniors, by seniors”.
At the beginning of the design phase, the community hired seniors and asked them 
for input regarding ideas about the community. For example, what do that feel is needed 
and what is important to them? As a result of taking this approach, the community's 
greatest success lies in its user-friendly, considerate facilities which serve to 
foster interaction between residents. For example, all units and facilities in the 
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community are barrier-free, wheelchair friendly, and there are emergency bells in the 
living areas and bathrooms so that the elderly can activate when they need help. They 
also have a number of communal facilities like a community cafeteria which sells ready-
made meals and a community library with donated books.  Parents who live nearby bring 
their children to the community library, enabling interactions between the young and the 
old. The facility also has a community garden located on the ground floor, which can 
help keep residents active (Tan, H., 2017).
In addition, intergenerational contact is also an important factor in this senior living 
community.The residents noted that interaction with kids contributes to the good living 
environment at this community. In addition to the community library I mentioned before, 
the facility is also located near an elementary school. The residents enjoy watching the 
children walk by their community and interact with them when they have a chance (Tan, 
H., 2017). 
In this case, I think there is so much to learn from how Yuimarl Fuku has managed 
this community for seniors, particularly the way they have engaged the seniors.At every 
stage of the community, the elderly will be involved, ask their opinions before 
construction, and regularly ask about their feelings during use. According to their needs, 
the community has various and great public facilities and located near school.This 
makes the residents very satisfied. So, it is important to engage deeply with the target 
audience in my community design and I will apply what I learn in methodology. 
Review of current container house communities  
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Container group buildings are generally divided into two types; solutions for non-
residential / commercial activities and residential container communities. Because of 
containers structural characteristics, they can be freely matched, combined, and even 
stacked to create a four-story dormitory building. For now, some container communities 
that have been developed and are being built in the United States. However, limited by 
the laws of the United States, many states still do not allow the construction of container 
houses. Therefore, numerous container communities are still in the development stage. 
And the existing literature shows that there is no container living community built 
specifically for older adults. 
In the background section, I found a gap in which currently there are no tiny house 
communities that are dedicated to serving the elderly and therefore I decided to address 
this as my design goal. Therefore, in the literature review section I analyzed how the tiny 
house movement started and became popular in the United States as well as the various 
types of tiny houses currently in use. Based on the characteristics of recyclability, low 
cost, and ease of transport I elected to use container houses as the main module or living 
unit throughout the community.Based on my literature review, I think a community 
composed of containers can serve them well as a planned elderly community. Moreover, 
I found that there are some container house communities currently in operation such as 
the French University dorm I mentioned before and Incubo house (See Figure). What I 
want to prove is that the container community design has great potential because of its 
characteristics, it will be widely used in various places in the future. However, these 
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existing communities were not designed for the elderly. In another words, it has not yet 
been designed to meet the needs of an aging population.
My goal is to design a tiny house community for aging people that can provide a 
better living environment. Therefore, to develop a community that can accommodate the 
range of needs for older adults as their needs morph and change over time is necessary. 
It's generally understood that the housing needs of retired people change as they grow 
older. Therefore, when they first retire, their physical condition may be pretty good, and 
they are more likely to be more active during the day. For these individuals, providing 
ample room within the community for an activity area is a necessity. However, as the 
physical condition of residents deteriorate with age, facilities such as elevators and 24-
hour supervision are necessary within the community. In addition, many elderly people 
do not want to cook or wash their dishes so a community cafe and a variety of basic 
services are needed.
These are the insights I learned from the literature review and my personal thoughts 


















Interview with senior community residents 
Based on the literature above, I think the growing popularity of the tiny house 
community has great potential to serve the elderly. My design can make up for the gap 
and develop a tiny house community for the elderly. Before designing, it is important to 
listen to the ideas and perspectives of the target group. On the recommendation of 
Professor Donald Carr, I went to The Oaks, which is an elderly living community in 
Syracuse that offers vibrant independent living with all the benefits of a retirement 
community. At that time, I had been authorized by my IRB form (See Appendix A). So, 
I spoke with three residents about my topic and asked them a few general questions (I 
have listed some of below), and I attached the interview questions in Appendix B. 
• Question 1. What are the things that you require in your imagined community 
(Figure 3)? 
 
Figure 3. The answers of question 1 from those three residents. 
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• Question 2. What is your attitude towards your living area downsizing under 600 
square feet? 
All three feel that if the community's facilities and environment are in line with their 
expectations, the downsizing of living space is not a big problem. They rarely stay at 
home during the daytime currently due to the community, which is very rich in activity. 
To them, the living space is only a place to rest.
• Question 3. What do you think about the social environment of your existing 
residential area?  
All of themare very satisfied with the social area of the current community, which 
includes a cafeteria, a common area, a conference room, a gym, a courtyard, etc. They 
think that social activities are important for the elderly. They need constant thinking and 
talking to ensure health and vitality. 
• Question 4. If you can imagine being bold, what do you hope the community will 
look like in the future (Figure 4)? 
 
Figure 4. The answers of question 4 from those three residents. 
After sorting out this feedback, I concluded that the older adults generally believe that a 
hospital is a necessity near the community because it can cope with various emergencies. 
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Further, that the space of a tiny house is enough for them if it is based within a planned 
community.  
 Interview with an external content expert 
After chatting with the residents from The Oaks. I kept in touch with my committee 
member Janet Wilmoth, who is a professor from Maxwell College of Syracuse 
University. Because she is an expert in aging studies, I believed she could give me some 
valuable advice for my project. She told me that the elderly is a leading group of people 
suffering from chronic diseases. The hospital near the community is very necessary 
because these chronic diseases cause them to be hospitalized periodically. However, it 
should be noted that long-term hospitalization in the hospital ward is not conducive to the 
rehabilitation of patients and also causes psychological problems for patients. There are 
several design methods that contribute to rehabilitation in psychiatric settings which 
include “(a) single rooms, (b) calm, naturalistic, and domestic artwork or photographs, (c) 
east-facing windows, (d) plants, (e) acoustic ceiling tiles, (f) low noise-producing unit 
areas, and (g) window views of nature” (Linebaugh KB, 2013). Therefore, often I would 
appear that recovery in a patients’ own home would meet all the above factors.  
In one other study on how rehabilitation spaces affect recovery, participants 
described rehabilitation spaces in terms of physical properties of spaces that have enough 
space and do not feel crowded or enclosed, which is the physical property most 
frequently mentioned. Participants described a calm, soothing, and relaxing place based 
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on the positive feelings and feelings it evokes. It is a calm, soothing, and relaxing 
rehabilitation area (MacAllister,L et al., 2016).”
Thus, it is often better to let patients recover in their own homes, but for my project, I 
must also consider how to allow them still to receive care by medical staff within their 
community. 
In terms of the living area downsizing, professor Wilmoth believed that proper 
downsizing could reduce the cleaning area of the elderly, which would be good for them.
However, it is imperative to abide by the ADA regulations while downsizing the area, 
especially in the bathroom and bedroom, to leave enough space for wheelchairs. 
The two suggestions mentioned by professor Wilmoth are very valuable to me, and I 
needed to consider and apply them to my design. 
Three generation reports 
I created three-generations reports to document each evolution of my thesis project. 
In my first report, I set the tiny house as my parent idea with all the baby ideas set around 
it and then diffusing. I listed many ideas by using this method. Some of them were 
reasonable, and others were bold, such as a tiny house on wheels with a secondary house, 
a sliding shipping container house, tiny houses with legs, a floating tiny house and a tiny 
house underwater. Comparing various factors, the shipping container house had the upper 
hand because of its feature of ease of transport and siting, its lower cost, and its recycling 
capacity (Figure 5). Then, I used brainstorming to figure out the form of the community 
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(Figure 6). I decided to make the container house mobile in the community based on the 
feedback from the residents of the Oaks and professor Wilmoth. So, the mobile container 
house community is the direction that I wanted to go further in after the first-generation 
report. 
 




figure 6. Brainstorming of the form of community 
 
In the second-generation report, I worked on the layout of the community based on 
the feedbacks of the interviews and trying to figure out how to make a container house 
move in the community. The original idea was to surround the conveyor belt outside the 
community, and the container house could be transferred to another place in the 
community if the resident wanted.I found one way to get containers moving in the 
community, was to use the track outside of the community along with a settled deck 
inside, when residents want their homes to be settled (Figure 7). During this period, Dr. 
Nyboer reminded me to pay attention to the connection between the hospital and the 
community. Since the concept is a mobile community, it also needs a mobile way to 
connect the community and the hospital. I also drew a floor plan of a container house in 
the community as a reference to facilitate feedback in future interviews.  
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Figure 7. Shipping container house moving image 
 
Building off the second-generation report feedback, I decided to add a conveyor belt to 
connect the community and the hospital. If the community residents need to be 
hospitalized, they could apply to be transferred ‘in the house they lived’ to the hospital 
for treatment, which is equivalent to being hospitalized in their own home. In addition to 
hospitals, older adults also need a good environment to positively affect their health. 
Compared with hospitals, if the community can provide health services and make 
residents comfortable within a natural environment, this can fundamentally affect the 
health of residents and reduce the number of times they are required to visit the hospital. 
Because the community is located in Florida, everyone knows that heading to the 
beach has health benefits. Long before the beach was a magnet for sunbathing, doctors 
believed that the ocean had healing properties to boost blood circulation and other 
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physical well-being. “Proximity to the coast can enhance mental and physical health by 
reducing stress, breathing, and promote in a mild meditative state” (Why a Day, 2019). 
Therefore, for my community and container house proposal, a single container house can 
be transported to a beach-side location, where residents can enjoy the seaside view at 
home, which is undoubtedly beneficial to the health of residents. 
 In the meantime, I received a letter of support (Appendix C) from the director of The 
Oaks which meant I could interview residents about my thesis and launch the prototype 
test to them. In this interview, there were three participants. First, I asked them to fill in 
the consent form (Appendix D), then I explained the ideas and drawings in my generation 
two report and gave them some options of the community feature such as the shared roof 
or the open air, roommate or living independently and the method of containers plugging 
into the hospital. They gave me some unexpected feedback, which was really interesting 
and helpful. After this interview, I drew an interior environment of the community and a 
community 2D plan to responding to their feedback. I also made some changes in the 
method of moving by using the conveyor belt and outside track (Figure 8). The red dot 
means conveyor belt, and the shipping containers are settled when nothing happens. 
When there is some emergency, the container can move, following the white arrow to the 




Figure 8. Shipping container moving method after the change. 
This is the result of my 1st, 2nd and 3rd generation reports. Beginning with the idea of 
a senior tiny house community, to a senior container house community, and then to a 
mobile community. Finally, to a container house that can be not only moved around in 
the community, but also have a way of access to the community hospital. This is 
considerable progress.
Interview with an ADA professional 
To develop a living space that followed the ADA regulations better, I interviewed 
with Dr. Nyboer to discuss the individual living space floor plan. The size of the main 
container house as a living space is 40 feet long by 8 feet wide by 8 feet tall, with a 
secondary container house 16 feet long by 8 feet wide by 8 feet tall.We discussed the 
use of space in every place, intending to maximize the rational use of space.In the 
bedroom and bathroom, we rearranged the space because “the adult wheelchair requires 
60 inches of space to make a 360-degree turn” (Tom, 2016). We also relocated the 
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kitchen equipment, the cabinets under and above the kitchen workbench have been 
removed for wheelchair users. We decided to use the secondary container house as a 
living room and reception room and established a door between the main container house 
and the secondary container house to distinguish between private and public spaces. After 
the discussion, the floor plan conformed to the ADA rules and every place used space 
reasonably. In such a tiny house, the residents would have their own private and public 
spaces, as well as a storage space, which is good ((Appendix E). 
Community site 
In terms of the location of this senior community, Naples Florida is known as 
retirement mecca due to its tropical climate and beautiful beaches. The city is located in 
the southwestern part of the state. Naples ranks good for its number of medical care 
place, with more than 28 per 1,000 inhabitants. It is very friendly to the older adults and 
half of residents of the city are senior (Geier, B. 2020).   
In addition, I’ve also made a sun path diagram (Figure 9) for Naples. Apparently, by 
orienting community with a southerly exposure is recommended so that it receives 
directly sunlight at all times of year. In order to reduce the accumulation of heat in 
Florida's hot summer, it is recommended that to place 40 to 50 percent of the glass area 
on the south side of the community and minimize window or glass area on east or west-
facing walls, This will help provide year-round moderate temperature control without 
excessive solar heat gain in the summer (“Passive Solar Orientation,” n.d.). 
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  Also, houses with simple, compact shapes, properly designed, are more energy 
efficient than house with irregularly-shaped. A house with a simple shape has a smaller 
surface area and has less exposure to the outside elements of temperature, sun, rain and 
wind. It gains less heat in the summer and loses less heat in the winter. It also uses fewer 
building materials and simplifies the length and complexity of mechanical duct runs and 
plumbing pipes (“Passive Solar Orientation,” n.d.). Therefore, I designed the community 
in response this theory.  
In addition, according to the solar path diagram below, the east and west sides of the 
building will absorb a considerable amount of heat from the sun. Therefore, I’ve 
proposed planting trees on the east and west sides of the community to reduce this 
impact. In addition, in order to avoid excessive heat accumulation, there are special 
windows (or shade elements that can be positioned over the windows) that act as shade 
elements to block all or part of the direct sunlight. One of them that perfectly matches my 
need is an aluminum solar shading louver. “This kind of louver is an external fixed or 
moveable solar shading system, designed to reduce heat gain and glare while maximizing 
the use of natural daylight” (SHADOMETAL, n.d.). Another solution would be to have 
micro-louvers installed between the layers of glass that rotate depending on the angle of 
the sun and the level of heat gain within the building. By using sensors and motorized 
controls, this type of louver automatically rotates according to the sun angle to help 
regulate the temperature within the living environment. 
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As a point of reference, the little orange square in the diagram below represents the 
community. 
 
Figure 9. Naples, FL, sun path diagram 
Community design 
In terms of the community, in my initial thoughts, the first and second floors in the 
community were residential areas, which can accommodate more residents. But after 
deep consideration, I built the first floor into a plaza that can serve residents, including 
small convenience stores, coffee shops, libraries, etc. (Figure 10). On the one hand, it can 
meet the daily needs of most residents. Since the residents are elderly a lifestyle that can 
meet their needs without requiring them to leave the community is beneficial to them. On 
the other hand, residents generally feel that living on the first-floor lacks privacy and 
security, and the view is not very good either (McBride, C, 2019). In addition, under the 
current outbreak situation, reducing the purchase of daily necessities outside the 
community may help with the protection of the elderly. Some news reports that I have 
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read say that every time a disaster occurs, people start hoarding daily necessities, but 
compared with young people with better mobility, the elderly are a vulnerable group 
when faced this behavior. When they go to the supermarket, the things they need to buy 
maybe out of stock, so setting up convenience stores in the community can solve this 
problem. So, I think using the first floor as a commercial street is a good choice. 
For the residential area on the second floor, each container house has its own 
private place in front of it. Residents can plant flowers, rest, sunbathe, and whatever else 
they want to do (Figure 11). And on the roof of the community, there is also a leisure area 
for residents to relax. Residents can arrive by elevator, talking, eating or taking a nap 
while sitting on the bench and enjoying the sunshine. Also, the security issues need to be 
considered since the elderly residents are a vulnerable group. Therefore, the registration 
place at the front desk is necessary, and one-click alarm devices are also installed 
throughout the community, which will significantly ensure the safety of residents.  
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figure 10. Interior environment of the community 
 
figure 11. Private place in front of their house 
Community hospital design 
As for the hospital aspect, I have adopted the method of separating the main and 
affiliated hospitals. The main hospital faces all patients just like normal hospitals, while 
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the affiliated hospital is on the side of the main hospital and only accepts patients from 
the community. When a patient in the community needs to be hospitalized, the affiliated 
hospital will coordinate with the community and arrange for the inpatient and his 
container house to “drive into” the hospital's landing area. The affiliated hospital also has 
a separate consultation room and nurse station, which can serve patients in need 
immediately. The landing area of the affiliated hospital is only set up on the second floor, 
and the first floor is used as a parking lot because all the residents live on the second 
floor. If the landing area is also set up on the first floor of the hospital, there will be a 
height difference between the residents living on the second floor and the container 
houses when they enter the first-floor landing area. This will cause unnecessary bumps 
and trouble. Also, there is an activity area in front of the hospital, including a pond, a 
garden and benches, which can help patients recover. Overall, moving the container 
house to the hospital is a bold idea, but I think it is very beneficial. On the one hand, 
living at home is more helpful for recovery than in the ward. When there is a need, there 
would be medical care personnel to help, and on the other hand, the patient does not need 
to share a ward with other patients, which, especially in this situation, would likely 
reduce unnecessary cross-infection. 
The Kiosk interface in the community and video 
I support of my overall vision, I propose setting up kiosks within the community to 
better serve the residents. These kiosks would be used for residents to schedule transfer 
times and places which can combine with the unique community functions. I designed the 
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shape of the kiosk so that it could also serve residents in wheelchairs or using walkers 
(Figure 12). And I conceived three scenarios that users may happen to need, which drew 
into a storyboard and built a wireframe form. I think community information, transferring 
container houses, and paying rent can be the three main functions of the kiosk. I tried to 
make each page of the interface as simple and easy to understand as possible and added a 
magnifying glass, a call for help option and voice announcements in each page of the 
interface to reduce residents’ confusion of the kiosk. After designing the first version of 
the interface, I tested the warehouse staff and a professor and got good feedback, which 
was easy to integrate and very considerate. In the final video (Appendix F), I combined 
the kiosk interface with the model to explain the user's scenario in a storytelling way. For 
example, if a resident wants to schedule a hospital visit for recovery next Wednesday, she 
could use the kiosk to complete her appointment, and when the appointed date arrives, 
she and her container house would be sent to the hospital. An easy to understand scenario 
video that reflects the special features of the community. And I don't think I need to show 
all the functions and pages in the kiosk in the video, though I need to highlight the 
transfer of container houses. I suppose the best effect is that at the final exhibition, people 
will watch this video and combine with viewing my model, they will understand the 
unique function of this community. 
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figure 12. Community Kiosk 
Logo   
In order to promote and identify my community, I elected to design a logo intended 
to express the mobile features of the community. For the community, the name is very 
important. The reason why the community is called “Transpods” is because I imagine the 
container houses in the community as pods. From the aerial view of the community, 
every square container is like a small box, transferring between the community and the 
hospital.So, I combined the word “transfer” and “pod,” and the community is named 
“Transpods.”Then, I abstracted it into a line form, making it a logo (Figure 13). This T-
shape represents the community's track for transporting container houses. The tiny square 
represents each container house traveling on the community track. I made it into a gif so 
that makes the tiny square move (Appendix G), which can more intuitively represent the 
mobile community's characteristics. 
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figure 13. “Transpods” Community branding 
EcoVillage resident feedback 
After completing the overall design, I felt that soliciting feedback was necessary. 
Therefore, Professor Carr recommended that I contact the Ithaca EcoVillage as a target 
for testing since they have what they refer to as the ‘Chat Group’ which is a collection of 
senior residents.  In addition, their ecological philosophy for elderly communities is 
consistent with mine. I introduced my design ideas in detail and attached my digital 
model to them (Appendix H). However, because the Chat Group was inactive during this 
period of time, they were able to contact other EcoVillage residents to offer their 
feedback. However, I did not get a great deal of input other than they just said that my 
‘container community’ would appear to serve the elderly better, the concept of mobility is 
amazing and they believe this idea may appear in this country in the near 
future. Although there is not much additional feedback, I still regard it as an important 
test and I hope that when the Chat Group is active again, I can approach them one more 
time for feedback on my design. 
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Final design outcome 
After constant revision and feedback, I finalized my design solution. Compared to 
the previous pilot study, I believe this community can serve residents better.  I used 3D 
modeling software to make digital models (Figure 14) of the community and hospital and 
used laser-cutting, 3D printing, and CNC to make a physical model (Figure 15) of 
community and hospital. 
 
Figure 14. 3D digital model 
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figure 14(1). 3D digital model 
 
 
figure 15. 3D physical model without roof 
 
figure 15(1). 3D physical model with roof 
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figure 15(2). 3D physical model 
And also, I built and rendered the floor plan of the individual container living space 
(Figure 16). 
 
figure 16. Individual container living space floor plan rendering image 
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The kiosk in the community also provides a better user experience to the residents. 
The navigation bar on the kiosk shows three main functions about the community, and 
here are some interface of the kiosk below (Figure 17). 
 
figure 17. Functions on the navigation bar. 
 
figure 17(1). Others interface of the kiosk 
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I think my design fills the gap I noted in the literature well since this tiny house 
community designed for the elderly meets all the needs of my user interviews, with my 
mobile concept to connect the hospital with the community, and the ability to exchange 
sites with other container houses in the community. All facilities in the community and 
every container house follow the ADA rules. When I introduced my design to some 
professionals, they thought this community solved these problems and filled the gap. 
As for the parts that worked especially well, I think the overall layout of the 
community is very good. The commercial area on the first floor can allow the elderly 
who have difficulty in moving to minimize going outside. Each container house on the 
second floor has its private area, and each resident can also take the elevator to relax on 
the roof of the community. In addition, the inside of each container house conforms to 
ADA rules, and the interface of the kiosk has been tested and proved to be simple to use, 
even for the elderly. 
For the mobile part, I am not sure whether it works well for the senior communities 
because the test number is minimal and cannot be used as a reference.  
After this pandemic, I hope I can take my model to several elderly communities near 
Syracuse to talk about my project and test it. Maybe I will get unexpected results and 






Having conducted an analysis of current tiny house communities, current literature 
shows there is a gap in that a large percentage of tiny houses have not yet been designed 
to meet the needs of an aging population. Some design issues that needed to be resolved 
included providing comfort and universal access for a wide range of abilities which may 
change over time. So,I interviewed some members of my target audience and 
professionals regarding this gap. 
I developed my idea step by step from a first-generation to a third-generation report, 
from the idea of a senior tiny house community to the container house community 
through research and analysis. According to the needs of the target audience, the hospital 
is set up near the community, and the concept of mobility is added. After the feedback of 
the professionals, I determined the layout of the community, the mobile method, and the 
connection method from the container house to the hospital landing zone. Then, based on 
the consideration of the current outbreak situation, the first floor of the community was 
changed into a commercial place to provide various necessities and a place for relaxation. 
And the last time I went to The Oaks senior community, I found that the front desk staff 
in the community was not always there. I think that kiosks in the community maybe can 
solve this problem, after repeated thinking and testing, I made the interface of the kiosk 
easy to understand, including adding the magnifying glass and a voice announcement 
system, to better serve the elderly.After this design process, I generated the final 
community design. 
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Significance of the Design 
In terms of the significance of my design,I think the first goals has been to care for 
the residential environment of the elderly, listen to their needs for the ideal community, 
and to add design concepts on this basis. 
On the other hand, I am exploring with future residential styles. Mobility seems to be 
the label of the twenty-first century with cars, cell phones and a multitude of other mobile 
devices.The house we lived in may also join this rank in the future. 
Limitations of design 
Due to my limited personal ability and the current outbreak, the number of user tests 
is far less than the amount that a standard living environment design should have. 
Moreover, the source of user interviews also has limitations. The standard user research 
should interview target users in different regions, which means that I cannot just 
interview the elderly in Syracuse. Because the living environment in each area is 
different, people in different areas will put forward different ideas, which is more 
conducive to my design. But because my target group is not sensitive to online 
questionnaires; I did not investigate target users outside Syracuse. 
Future work 
I think the era of mobile homes will come in the future, but before that, many 
problems need to be solved, such as how to move water pipes and cables and deal with 
hidden safety hazards. I will always commit to or pay attention to this field in the future 
and help realize it. 
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Appendix 
Appendix A:  
IRB Application 
   
   




Research Integrity and Protections | 214 Lyman Hall | Syracuse, NY 13244-1200 | 315.443.3013 | orip.syr.edu 
 INSTITUTIONAL REVIEW BOARD 
MEMORANDUM 
 
TO:  Don Carr 
DATE: October 4, 2019 
SUBJECT: Determination of Exemption from Regulations 
IRB #: 19-259 
TITLE: Building Good: Tiny House Design for “Third Age” Adults 
 
 
The above referenced application, submitted for consideration as exempt from federal regulations as 
defined in 45 C.F.R. 46, has been evaluated by the Institutional Review Board (IRB) for the following:  
 
1. determination that it falls within one or more of the eight exempt categories allowed 
by the organization;  
2. determination that the research meets the organization’s ethical standards. 
 
It has been determined by the IRB this protocol qualifies for exemption and has been assigned to 
category 2. This authorization will remain active for a period of five years from October 3, 2019 until 
October 2, 2024.  
 
CHANGES TO PROTOCOL:  Proposed changes to this protocol during the period for which IRB 
authorization has already been given, cannot be initiated without additional IRB review. If there is a 
change in your research, you should notify the IRB immediately to determine whether your research 
protocol continues to qualify for exemption or if submission of an expedited or full board IRB protocol 
is required. Information about the University’s human participants protection program can be found 
at: http://researchintegrity.syr.edu/human-research/. Protocol changes are requested on an 
amendment application available on the IRB web site; please reference your IRB number and attach 
any documents that are being amended. 
 
STUDY COMPLETION: Study completion is when all research activities are complete or when a study is 
closed to enrollment and only data analysis remains on data that have been de-identified.  A Study Closure 
Form should be completed and submitted to the IRB for review (Study Closure Form). 
 
 
Thank you for your cooperation in our shared efforts to assure that the rights and welfare of people 
participating in research are protected. 
 




DEPT: VPA – School of Design, 116 Smith Hall     STUDENT: Zihang Diao 
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Appendix B:  
Interview Question 
 
First interview in The Oaks 
Question 1. What are the things that you require in your imagination community? 
Question 2. What is your attitude towards your living area downsizing under 600 square 
feet? 
Question 3. What do you think about the social environment of your existing residential 
area? 
Question 4. If you can imagine being bold, what do you hope the community will look 
like in the future? 
Question 5. Pros and cons in your current community 
Question 6. Is there anything else you’d like to share with me that you believe I     









Second interview in The Oaks  
Question 1. Share roof or open air?	
	 	 	 	 	 	 	 	 	 	 	 	 	
Question 2. Co-housing or living private? 
	
Question 3. Hospital plug in method (Outside or inside)? 
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I am Zihang, who is born in the northern part of China 24 years ago. An Industrial 
designer, soccer fan, cat person.   
Since I was in elementary school, I have loved to draw something military stuff like 
tanks, planes, guns, etc. whether it is in class or after class, so my teacher often punishes 
me for this. At last, I studied a major in art and design in my undergraduate university, 
which is also the extension of my hobby. 
In daily life, I like to observe the design defects of some items and reflect on their 
irrationality, which has also helped me a lot in studying industrial design. The book "The 
design is everyday things", which is written by Donald Norman is my favorite; 
it regulates the considerations of industrial design. 
In the year I graduated from undergraduate university, I learned a lot of design 
software to build cool models, but I think that the crucial part of a designer is thinking. 
Designers who can only play with the software but not think can only be called 
"tool people". Besides, design is a subject that needs to expand the horizon and 
continuously jump out of the inherent thinking, so I think it is beneficial to come here to 
think outside the box and experience different cultures. That is why I chose design 
thinking as my graduate major at Syracuse University. During the time study here, 
software skills are secondary. Professors taught us how to think about design problems in 
different perspectives and research methods to assist in good design. 
 
